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COMPLETE SPECIFICATIOir. 



ImprwanMitt in and ida ^^ to^Cfmratiiiff Plngt for Oil Wdla 

We» Iaiiss C uTmiX , a Britiah Subject^ 
of Oleacoin, 120^ Brasniiall Lane Soudi, 
Bramliall, Cheahire, and Thb On, W mx 

ElTGIirBSBINO CoKPAlTTy LZMZXSD, a 

5 British Cbmpan^, of iTheadle Heath, 

Stockport, Cheahxre, do hereby declare the 

nature ol this inVentioii and in' irhat 

manner the aame is to be performed, to be 

partictilarly described and asc^iained in 
10 aiid by the follotringr statement: — 

This invention relates to cexnenting 

plugs for use in connection with the 
* cementing of the space between the steel 

lining of a bore hole and the surf ace of the 
15 eartii strata of the hole. 

In the drilling of wellaor bm holes for 

the prodt^ction. for example of oil, water 

or brine, it is usual to line the walla of the 

hole with steel casing for the purpose of 
2Q supporting tiie walls and also* to prevent 

ingress of water from the upper strat^ 

which may be undesirable. ^ The steel cas- 

ing in lengths which ^ jointed b^ ^e 

usual screwed couplings or welding is 

inserted into the bore hole, and for ease of 

insertion, tho exterior diameter of the cas- 
ing isisomewhat.lesa than the diameter of 

the bore hole. 
The lower end of the casing is naually 
yO provided with a heavy steei , shoe 

tubular form. Tho shoe is provided witn 

an internal l^ln^ of cast.iron^ aluminiiun, 

concrete, artificial resin, or other material 

capable of being drilled. Within this 
35 plug a non*retum valve is located for pre. 

ventina' the Mow of licj^uid frost the hole 

upwaroly into the easing, .whila permit- 
ting liquid being pumpea down through 

the casing beneatn tiie shoe and then 
40 upwardly through the annular space 

betweten the casing and 1>ore hole. 
The casing is inserted in the bore hole 

until the is a short distance above 

the bottom of the hole and. then it is usual 
46 to pump or circulate water or mud fluid 

from the surface thnmgh the casing and 

aon-retum valve. This water or mud fluid 

will tiien pass upwardly through ihe 

annular space between the casinj; and sur- 
60 face of &e bore hole until it reaches 

? ground level. This drenlaticn .of liquid is 
or ihe purpose of washing away auy 
.ob«<vuotaan«,'fuoli as mud ox elay in» 



the annular space, the presence of which 
would be objectionable to the subsequent 56 
cementing operation* 

After circulating the^ wat^ or mud 
fluid, a plug is inserted inside the casing 
at the suxfaoe, the top fittinge of the casing 
closed and lic^uid cement numped down 80 
inside the casing on top of tne plug, caus- 
ingtiie plug to travel down die casing. 

when a miffioient quantjfty pi liquid 
cement hae been pumped into the 
casing, a second or top plug is 65 
inserted abora the liquid oemaat and, 
after, the top fittings having again 
been fixed in positkm, mud fluid 
pumped into the casing above the second 
plug, forcing the whole column of liquid 70 
cement and mud fluid downwards until 
the first plug abuts against the shoe plug 
at the bottom of the casing. Cputinued 
pumping causes the second or top plug to 
travel downwardly foroixig the liquid 76 
cement ; through passage in the bol^m 
plug, and thence past the non^retum valve 
to tne annular space around the casing 
until the whole Quantity of liquid cement 
has been injectea in the bore hole ajid the 80 
top plug comes into contact with the 
bottom pluj^y the completion of the process 
being indicated by an increase of the 
piunping pressure at the surface. 
. The well is then left for a sufficient 86 
time to allow the liquid cement to set and 
form an impermeable seal and support for 
the earth straita around tiie oulaidei of the 
steel casing. ^ 

The cement having set, the various 90 
plugs, that is the top plug, the bottom 
plug and the' shoe plug with tiie non- 
return valve, which are all constructed of 
a drillable material, are drilled out, the 
drilling being continued through the 95 
cement below the shoe. 

It is an object of the present invention 
to provide an improved form of cementing 
plug which may readily be oonstructra 
and which is particularly suitable to the 100 
after-cementing drilUnff operation. 

It is important that we operator should 
know when the cementing piuga have been 
penetrate while being drilled after the 
cementing 9peration« • « X05 
It is known in oonneotion witkboraholo 
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cementing equipment.to liave to drill up a 
concTBte.plng and in practice ancK con^ 
Crete has been colonred oy the inclusion of 
a suitable colouring material. When such 
5 a coloured pluff ia drilled up the outtinj^a 
are mixed with the mud fluid being cir- 
oulated. 

It is a further object of the inyention to 
provide improved* colour indicating means 
10 incorporated in the plug. 

The cementing plug according to the 
invention is formed moulding or cast- 
ing it of concrete or similar cementitiouB 
material, and is provided with an annular 
16 flozible packing rin^ or diatpliragm caat 
therein and adapted to engage.the wall of 
the casing. 

The plugs may have oast therein a bottle 
or other receptacle containing a ^e or 
80 colouring matter adapted ^en released 
by drilling to stain tiie oirculating mud 
. fluid a distinctive colour. 

In the accompanying drawings : 
Figure 1 its a seotional elevation 
26 through a bore hole showing the steel caa- 
i^g with the plugs in position for the 
cementing operation, 

Figure 2 is an elevation of the bott(»n 
plug, 

80 iigure 3 is a plan of the bottom plug. 
Figure 4 is a sectional elevation, 
Fiffure 5 is a aeotional elevation of the 
top MUg, 
Figure 6 is a plan, and" 

85 Figure 7 is a sectional plan on line 7 — 7 
. of Figure 5. . . a 

In carrying the invention into effect 
according to one conTenient mode by wa^ 
.of example, the bottom plug 6 which is 

40 cast or nunddod in opnorete or similar 
cementitious material, is of circular cross 
section, the lower part 6a being of a 
diameter confbrmibLsr to this diameter of 
the steel casing 7(Kgure 1). The upper 

46 part 66 ia of reduced diameter to provide 
an spaee between it and the cas- 

ing. Near the upper end of the reduce^ 
part a fleziUe nng or .di^hra^ 8 of 
rubber or other suitable material is cast in 

60 the phtg,beaiga«BUied in poaition bj soft 
metal nailsj^ wooden pegs or the luEe 9* 
The disaneter of the dxaphragin ia slightly 
in excess of the bore of the casing. 
At the upper end the i^ng ia provided 

66 with a dishing or recess 10 across which 
a tube 11 ecrtendsL tJie ends of tiie tube 
being cast in the plug. The tube 11 may 
be zormed ol any suitable dr^able 
material such as compressed paper or 

60 artificial resin and proTidea means for 
lifting the pluif, . 

Located at ue junction of the parta 6a 
and 66 is a series of downwardly extend- 
ing passages 12 wMch merge into an akial 

•6 passage IS. 



Located at a suitable j^sition within the 
plug is a bottle or container 30 which con- 
tains a colouring material pr dye which 
may be of solid powder, liquid or crystal 
form. The bottle is inserted during the 70 
casting of the plug. 

The plug is cast in a suitable mould 
haying proyision for ' holding the 
diaphragm 8 and tube 11 in position. 

'The top plug 14 has its upper part 14a 76 
of a diameter permitting an easy sliding 
moyement with the steel casing and may 
be cut away or necked at the ceftral port 
14& to saye material and f<Hr lightness. 

At the lower end the plug is proyided 80 
with a cast-in diaphragm or ring 15 of 
rubber or other flexible material. « The 
dia]>hnigm is held in the grooye by pin.<9 
16'8lmilar to the diaphragm of the bottom 
plug. 66 

The" upper end 17 of the plug is of 
' reduced diameter* to accommodate a seal* 
ing ring 18 formed of rubber or other 
flexible material and haying a flange 19 ^ 
by which^ it is cast in the plug. Pins 20 90 
are proyided for holding the ring in 
position. 

. The upper end 17 is proyided with a" 
dishinp* or recess 21 across which the cast, 
in lifting tube 22 is located. 95 

The top plug is of concrete or similar 
cementitious material^ cast pi a suitable 
mould in which positioning means are 
proyided ior the diaphrAffm 15, sealing 
ring^ 18, and the lifting tube 22.^ During 100 
casting a bottle or contains 31 of dye or 
other colouring material is inserted at a 
suitable position. 

In ooeration, the steel casing 7 haying 
been placed in uosition and water or mud 106 
fluid circulated down the casing and 
upwardly through the annular space 24» 
the bottom plug 6 is inserted within the 
casing, and Hqnid cement 25 pumped in 
aboye the plug, after'which the top plug 110 
14 is inserted. Mud fluid is now pumped 
into the casing about the top plug 1% 
causing the lower plug 6, cement 25 and 
top .plug 14 to descend until the bottom 
plug 6 abuts agidnst tiie concrete plug 26 116 
of the shoe 27. 

Contiiotued pumping forces the top plug 
14 downwaroly whereby the cement is 
forced past the flexible diaphragm 8» 
through the passages 12 and 13 of the 120 
bottom plug, the passage 28 of the shoe ^ 
plug, past the non<-retum yalye 29 and into 
the annular space 24. 

It will be appreciated that during this 
process the pressure liquid aboye the top 125 
plu^ ia preyented from passing it by the 
flexible packing or sealing iing 18 which 
is of the nature of a U packing. 

The diaphragm 15 operates to cleah the 
inside of the casing scraping away any 130 
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deposit of cement thereon. , , ^ 

The flow of cement through the bottom 
ping paoBagee oontin:ae» TUita the top i^ug 
14 engages the bottom ping- 
S During the- 8tih8«L^«»t ^^^^ ^Y^^ 
_ the top and bottom plugs, the dye bottles 
31 and 30 wiU be mptnred to pelease the 
colouring matter lAxch will stam the cir- 
cxaating mud fluid to indicate to the 
10 operator that the plug has been pene- 

IWill be appreciated thoi according to 
the strata being drilled throufi^ the mud 
in circulation will be of diffffrent colours 

IS and by the utilisation of staining dyes 
according to the iuYWitwrn suit^le con- 
trasting colours may be employed, 
operators being offered a selection of plugs 
with various eolour staining properties. ^ 

ao Instead of casting the dye oontamer m 
the plugs, the latter may 
suitable recess or aperture into ^bichtHe 
container is placed pnpr to the M»f™ff 
of the plug m the casmg, where^ suit-. 

25 ably coloured dyes may be inserted as 

In some casee inatead of tiie shoe plug 
and non-return valve being located at the 
bottom of the casing, they may wt in a 
80 float coUar located at a point intormediate 
the length of the easing. ^ 

The bottom plug may m aome circum- 
stances be. dispensed with the hquid 
cement beinff allowed to be wimped dawn 
JJ5 in contact with the water below it. ^ 

Having now particularly described and 
tu»certained the nature of our said mvem- 
tion and in what manner Ae same is to be 
performed, we declare that what wa daim 
40 is:— " , 



1. A cementing plug for use in the 
cementing of casings in bore holes, formed 
by moulding or casting in concreto or 
similar cementitious odatarial, paid having 
an annular flexible packing ring or 
diaphragm' cast therein and adapted to 
engage the wall of the casinfT. 

2. A cementin^'plug^ as claimed in claim 
1, wherein the diaphragm is secured with- 
in the plug by pins passing through the 
diaphragm and embedded in the concreto 
or uke matorial. v , . j 

3. A bottom cementing plug as claimed 
in claim 1 or 2, having an upper reduced 
portion in which the diaphragm is located, 
and provided with radial passages merging 
into an axial passage extending through 
the lower porticm. 

4« A top cementing plug as claimed ui 
claim 1* or 2, wherein the diaphragm is. 
located in the lower part of the pluff and 
wherein the upper part has a reduced 
portion forming a recess to acoonimodato 
a packing or s^ing ring which is oaet in 
the plug. . , . 

5. Cementing plujEps as claimed in claim 
1, 2, 3 or 4, wierein means are provided 
actapted on penetration of the plug by 
drilling, to stein the drilling mud a dis-i 
tinctive colour, said means compmmg a 
bottle or conteiner for a dye or colouring 
material of solid liquid powder or crystal 
form said container with the dye being 
inserted into the plug during oMmlding or 
into a suitable recess moulded therem. 

6. Cementing plugs substantially as 
described with reference to the accom- 

^^S3 this'SSday of 

MAEKS & CLEBE. 
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